Open ankle dislocation without an associated fracture is an extremely rare injury [1] . We present a case of a 17-years old male who sustained a serious injury of his right ankle during jumping downstairs. He twisted his ankle and sustained an open posteromedial dislocation of his right ankle, without an associated malleolar fracture. The treatment consisted of wound debridement and irrigation open relocation with repair of anterior talo-fibular ligament, and primary closure of the skin post operatively the limb was immobilised in short leg cast for six weeks in a neutral position allowing partial weight bearing. At the 3-month follow-up visit, the patient reported that both ankle and feet had regained full, pain-free range of motion and he returned to full activity.
Background
Isolated ankle dislocation without fracture is an extremely rare injury due to the strength of the collateral ligaments and the capsular reinforcements of the mortise capsule, which may exceed that of the malleolus and hence in high energy trauma, a bone injury is almost always present [1] . The first reported case was in 1913 by Peraire [2] . A review of the published data indicated that isolated dislocation of the ankle is caused predominately by road accidents (40%), in particular, motorcycle accidents (33%). The second most common cause is sports trauma (35%), particularly sports in which jumping is a fundamental component, such as volleyball (13%) and basketball (8%) [3] [4] [5] . Ankle dislocations are described according to the talus displacement in relation to the ankle mortise, and there are five types described according to Fahey and Murphy: anterior, posterior, medial, lateral and combined [6] .
Case report
A healthy 18-year-old male injured his right ankle while jumping downstairs. The injury occurred with the following mechanism: after a jump downstairs, the patient landed on the ground with his foot in inversion and plantar flexion. He presented to our emergency department with a deformity of his right ankle. The clinical examination showed that his right ankle was deviated medially. The tip of the lateral malleolus protruded from the skin through a 5 cm laceration on the antero-lateral aspect of the ankle joint. The dorsalis pedis and posterior tibial pulses were felt and the capillary refill time was within normal limit of 2 s. Sensation was intact, but the patient was unable to move his foot and toes because of pain. An X ray that showed posteromedial dislocation of the tibio-talar joint without associated fractures ( Figs. 1 and 2 ). Urgent relocation was performed under sedation in the A&E. Reduction was achieved by longitudinal traction, with the knee flexed, applying anterior force on the foot and the ankle was stabilized in below knee back splint (Figs. 3 and 4). The patient was admitted to continue with antibiotic treatment and for elevation of the extremity. He was prepared for wound washout and debridement under general anaesthesia in the trauma theatre. Under general anaesthesia, wound debridement and extensive saline irrigation of the ankle joint was done followed by exploration of the wound. The wound was clean without contamination and no foreign bodies were found. Mid-substance tear of the anterior talo-fibular ligament was noted and it was repaired with No 2 Ethibond sutures. Intra-operative image intensifier stress testing confirmed the stability of the ankle joint after the ligament repair. Post-operatively the ankle was immobilised in a below knee posterior cast in neutral position for 6 weeks. The patient was followed up in the clinic at 2 weeks for removal of sutures and he continued touch toe weight bearing for another 4 weeks. At 6 weeks of follow-up, he started partial weight bearing. At the end of follow-up, he returned to normal daily activity.
Discussion
The ankle joint is formed by the combined surfaces of the distal tibia and the lateral malleolus that conforms a mortise over the talus acting as a hinge, allowing a dorsal flexion of about 20°and a plantar flexion of 45°. As the talus dome is wider in its anterior aspect than in the posterior part, some associated movement of the talus are possible when the ankle is in plantar flexion as the smaller talar dome engages the tibiofibular /peroneal mortise. The joint is stabilized by the bony configuration of the medial and lateral malleoli and 4 main ligaments: the anterior talofibular ligament, calcaneofibular ligament, posterior talofibular, and talotibial ligament.
Both extrinsic and intrinsic factors contribute to the isolated dislocation of the ankle. The extrinsic factors include the road accident, especially motor vehicle, and sport injuries, especially those involving jumping and landing as basketball and volleyball. The intrinsic factors are medial malleolus hypoplasia, recurrent ankle sprains, ligamentous laxity or neuromuscular weakness and lack of coverage of the talus. Dislocation of the ankle requires considerable force because of the mechanical efficiency of the mortise and strength of the ligaments.
The most frequently described isolated ankle dislocation is the posteromedial dislocation, probably due to the reflex mechanism of placing the ankle and the foot in plantar flexion and inversion when falling down which predisposes to the damage and rupture of the anterior talofibular ligament and calcaneofibular ligament that are tight in this position. Fernandez performed a cadaveric study of this type of injury in which he was able to dislocate the ankle medially or laterally without an associated tibia or fibula fracture. This was achieved by stressing the foot into inversion or eversion in maximum plantar flexion. The ligamentous structures that were torn during his experiment were the anterior talofibular and calcaneofibular ligaments [7] .
Kannus and Renstrom reviewed the current data regarding grade III ankle injuries and found no differences between patients with or without ligament repair [8] .
Rios-Luna et al. used Kirschner wires to stabilize the ankle in their case report [1] . Lazarettos et al., in their case report, did not repair the anterior talofibular ligament and achieved good results [9] . In our study, the anterior talofibular ligament was torn at its mid-substance that required acute repair and only then the ankle was stable clinically as confirmed by the intra-operative stress testing under image intensifier. At the end of follow up, our patient had a pain free stable ankle joint with full range of movement.
Majority of these ankle dislocations are closed and can managed by closed relocation and immobilisation for six weeks followed by gradual return to normal function [10, 11] . Non-operative treatment of these closed injuries produces good to excellent results [10, 11] . Closed reduction should be done promptly, after a detailed neurovascular examination, under general anaesthesia to achieve complete muscle relaxation. However, in open dislocations of the ankle we feel that acute repair of the torn ligament would help stabilize the joint immediately and enhance the recovery as seen in our case.
In conclusion, our recommendations regarding open ankle dislocation include standard wound care in the theatre that includes wound debridement and irrigation with normal saline and exploration of the joint along with assessment of ligamentous integrity and repair of the torn ligaments. Post-operatively prophylactic antibiotic administration for 48 h is advised along with below knee cast immobilisation for 6 weeks to achieve a stable ankle joint.
Learning points
• Detailed neurovascular examination of ankle dislocation is very important before and after the reduction.
• Acute repair of the torn ligament should be done if the ankle is significantly unstable by examination under general anaesthesia especially in open injuries.
• Standard wound care and prophylactic antibiotic administration to avoid infection of the joint.
